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ANALYSES. 



I. — Reise in die Steppen des sudlichen Russlands, fyc. [Journey 
through the Steppes of Southern Russia, undertaken by Dr. F. 
Gcebel, accompanied by Dr. C. Claus and Mr. A. Berg- 
mann.] Dorpat. 1838. Published by C. A. Kluge. 
Communicated by Miss Wilkins. 

In January, 1834, Dr. F. Gcebel, accompanied by two of his 
pupils, left Dorpat to explore the Steppes of Southern Russia. 
His chief objects were to examine the various salt-lakes of that 
district and the salt-plants, in reference to their geographical dis- 
tribution and their use in the fabrication of soda — and to analyse 
chemically the waters of the Caspian, Black, and Azov Lakes, and 
the gaseous exhalations of the mud volcano of Taman ; while 
barometrical and hodometrical measurements and a collection of 
the most important productions of the vegetable and animal king- 
doms were not to be neglected. His work consists of two thin 
quarto volumes, of which the first contains the narrative of his 
journey, the second the results of his scientific investigations. 
Dr. Goebel left Dorpat on the 21st of January; went first to St. 
Petersburg, and thence to Moscow, where he spent six days in 
examining the ancient city of the Tzars ; he left it on the 13th of 
February, and taking the high road to Saratav, through Vladimir, 
Murom, and Penza, arrived there on the 15th. Saratav lies on 
the right bank of the Volga, which is there 4 versts broad : here 
he was obliged to await the return of spring before he pro- 
ceeded to the Steppes ; and on the 1 5th of April he set out again 
over the lulls near the Volga, still covered with masses of snow 
and ice, which filled all the ravines. The next station was the 
German colony Talovka ; between which and the next station, Ust 
Salikha, the land was partly arable, partly steppe covered with 
the stipa pennata, on which large herds were feeding. Then 
passing through the colonies Kamenka and Ust Gresnukha, he 
arrived at Kamishin, where he left Dr. Claus and went on to the 
Elton-lake, in order to obtain a simultaneous level of the two 
points. Kamishin lies close to the Volga, where the bank is high 
and steep, consisting of chalky marl and beds of clay ; but the 
opposite bank is flat, sandy, and covered with willows. On the 
18th of April, after visiting a Malo-Russian village on the other 
side of the Volga, Dr. Gcebel went on to Taki, which he left at 5 
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the following morning. A strange feeling seized him, he says, at 
the emptiness and uniformity which surrounded him — nothing 
heing visible but the sky and the steppe. At 10 he reached the 
Peshchanaya station, where he met many Tartars from the 
government of Kazan trading with the Khan of the Kirghizes. 
The next station, Gozudarevi, lay only a few versts from a bitter 
salt-lake, Gdrkoye O'zero (Mountain Lake), which he visited to 
obtain some of its water. Before he reached the lake he passed over 
large tracts covered with masses of white efflorescent salt, of which 
he took some, as well as of the earth lying beneath it, in order to 
analyse it chemically. The shore of the lake was shining, and 
covered with saline plants ; the lake about 30 versts in circum- 
ference. He reached the Elton-lake on the same evening. The 
surface of the lake was not then covered, as it is later in the year, 
with a crust of salt ; but a number of crystals of salt were formed, 
which sank as soon as they had acquired a certain size and weight. 
The water is nowhere more than 8j vershdks* (14^ inches) in 
depth, and covers a firm white ground of salt. The Calmuks 
gave it the name of Altun Nor, ' Golden Lake,' whence its name 
Elton. It was found by observations on the 21st of April, to be 
6-5 toises lower than the Volga at Kamishin. On the 23rd he 
left the shore of the Elton-lake, and arrived at the palace of the 
Kh&n Jehangir, which is tastefully built of wood, and furnished 
with costly Persian carpets and other luxuries. In summer the 
Khan lives under a tent in the steppe. To the N.E. of the 
Kh&n's palace, at a distance of about 2000 paces (schritten), begin 
the Rynpeski sand-hills; they extend in a northerly direction about 
20 versts (13-J- miles) ; on the E. they are from 20 to 30 versts 
(13-^ to 20 miles) in breadth, and, turning first to the S.E. and 
then S., extend to the northern shore of the Caspian. 

These sand- downs are of a very peculiar form, and have a 
strange and indescribably gloomy aspect ; they are heaped up in 
the form of waves, alternating with hollows of equal dimensions. 
Good water is found a few feet deep in the sand. 

The Kirghizes who inhabit this tract are a strong-looking race, 
with brown faces of the Mongolian character ; their mode of life 
is simple, and they generally attain a great age. On the 26th of 
April Dr. Gcebel left the Khan's dwelling. In order to de- 
termine the route, he took his hodometer, and tablet in hand, 
directed their course by watch and compass, for they travelled 
without any road straight through the steppe, which was at first 
firm and grassy, and about 1000 paces in breadth, sometimes 
wider and sometimes narrower, while on both sides, and before 
them, sand-hills were to be seen, which, as they approached, 

* The vershok is 1§ ir. English. 



Gcebel's Journey in Southern Russia. 539 

seemed to divide, and were separated by firm, green, winding 
valleys, containing many salt and fresh-water pools. 

27th. — The steppe became hilly, and Dr. Gcebel's course, 
which had been from N.E. to E., was afterwards to the N. 

c 28th. — The sand-steppe now changed to loam. He reached 
the caravan-road from Astrakhan to Orenburg, but soon left it 
■again, and pursued an E. and afterwards a N.E. course, often 
passing many large ponds overgrown with reeds, continuations of 
the Kamysh-Samara lake ; and crossing the Little Uzen, which 
flows into that lake, on a rough bridge of trees, arrived at Glinyo'i. 
The Kamysh-Samara lake consists of two separate sheets of 
water, of which one is fed by the Little Uzen, the other by the 
Great Uzen ; both consist of a number of larger or smaller basins 
connected with each other by natural canals. The lake of the 
Little Uzen consists of 10 or 12 such basins, and is 120 versts 
(80 miles) in circumference. That of the Great Uzen is larger. 
The shores of the lake are swampy, and overgrown with reeds — 
whence its name, which signifies " darkened with reeds.''* Glinyo'i 
has 27 1 inhabitants, a mixture of Russians, Cossacks, Calmuks, 
and Tartars. On leaving Glinyo'i Dr. Goebel went northwards 
to Stepanovo O'zero, a small salt-lake, on the surface of which 
shone a number of crystals, and its bottom had a smooth salt 
coating of such firmness as to bear both horse and rider. 

These salt-lakes, says Dr. Goebel, produce a singular impres- 
sion, looking like cold glittering plains of ice amidst the green 
and blooming soil. Turning eastwards, he passed four large fresh- 
water lakes, and came to the Great L^zen river, which he crossed 
on a raft. The distance from Glinyo'i, according to the hodo- 
meter, was 19i versts (13 miles). The steppe was here more uni- 
form than on the other side of the LTzen, and did not present the 
same wavy formation. No tents nor flocks were to be seen, 
nothing but treacherous images of lakes, towns, and forests. It 
belongs to the Lh-alian Cossacks, j and is used by them for pasture. 
Turning E.N.E. over a beaten track, and then direct E., the 
party reached Kalmukova on the Ural. The right bank of the 
Ural is from 3 to 4 fathoms high ; the left flat and adorned with 
beautiful willows and poplars and luxuriant meadows. The 
stream is rapid, and its waters turbid, and it is from 150 to 200 
fathoms broad. The distance from Glinyo'i to Kalmukova, 145 
versts (96| miles) ; 45 versts further, passing through the out- 
posts Krasnoyar and Kharkin, he arrived at the fortress of the In- 
derski mountains. All along the right bank of the L^ral there is a 
line of posts to guard against the irruptions of the Kirghizes, who 
inhabit the opposite steppe. Dr. Goebel explored the Inderski 
salt-lake, which is smaller than the Elton, and 46 versts (30| 

* Rather " covered with reeds." Literally " reed-grown." — Ed. 
f Properly Kazak. 
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miles) in circumference, and then hastened through Sarachik to 
Guryev. The country between Sarachik and Guryev appeared 
very rich; the earth was black, and clothed with luxuriant grass; 
there were a number of channels running from the Ur&l to the 
Caspian, all dry. At Guryev the waters of the Ural flow in one 
channel, and divide 6 versts (4 miles) below the town. The first 
branch flows into the Belo'i Ilmen, 12 versts (8 miles) S.E. from 
Guryev ; the next, the Poltavai', flows westwards to the sea. After a 
short course, the stream again separates into four branches, which 
flow S.S.W., S., and S.S.E. into the sea ; they are the Ya'itsky, 
Zoloto'i, Gnilaya Bukharka and the Peretask ; so that, of the former 
many mouths of the Ural, only six now remain, which lie from 1 2 
to ] 4 versts (8 to 9| miles) from Guryev. Many considerable 
branches which, ten years ago, were navigable, are now dried up 
and overgrown with reeds. Even the Poltavai, through which 
Dr. Gcebel passed, was already so small that his vessel touched 
the sides, and probably in a few years it will no longer be navi- 
gable. This drying up of the mouths of the Ural is occasioned 
by the mud and sand brought down by the river, and doubtless 
increased by the fisheries : for there is not an inch of the river's 
bed undisturbed by the fishermen's nets, which set the sand and 
mud in motion : these, naturally flowing to the mouths, are there 
detained by the reeds with which the banks are covered. The 
waters of the Caspian also are slowly decreasing. Dr. Gcebel 
visited several of the islands in the Caspian, and having explored 
some hills of gypsum at a short distance from Guryev, then went 
along the northern shore of the Caspian in his way to Astrakhan. 
In the upper part of that town which stands on an elevated island 
of the Volga, there is a fine cathedral, the towers of which com- 
mand a beautiful view of the city with its broad streets and canals 
bordered by trees, the haven covered with ships and of the broad 
majestic Volga with its beautiful green islands. Astrakhan is 85 
versts (56| miles) from the mouth of the river. After visiting the 
Glauber-salt lakes at Kigach, Dr. Goebel went northwards to the 
Arzargar, which is a high loamy steppe stretching from S.W. to 
N. about 28 versts (18f miles), and in breadth from 5 to 6 versts 
(3^- to 4 miles), and containing a number of gypsum hills varying 
in size and elevation, most of them having a semicircular form, 
and many being crater-shaped at the top ; the highest, according 
to barometrical measurement, had an elevation of GOJ feet above 
the steppe, the steppe being from 80 to 100 feet above the level 
of the neighbouring salt-lakes. Pursuing his course in a N.W. 
direction, he came to Chapchachi, a ridge of hills elevated about 
60 feet above the steppe in the form of an oval, enclosing a loamy, 
flat and salt valley containing many salt-pools- The hills con- 
tain gem salt, above which is sandstone, and above that, the 
common yellow sand of the steppe. The salt was colourless and 
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firm, and contained clear and perfectly transparent cubes. Thence 
he travelled W.N.W. to the Bogdo mountain — a hilly ridge rising 
out of the flat steppe, and stretching from N.W. to S : at its foot 
lies the large salt-lake Baskunshatsko'i Soleno'i (saltern of Bash- 
kunshat), commonly called the Bogdo lake, which is 40 versts 
(26|. miles) in circumference. The Kalmuks consider the sum- 
mit of the mountain holy, and neither threats nor bribes will in- 
duce them to ascend it. 

On the l6th of June Dr. Gcebel reached the large village of 
Vladfmirovka, which terminated the journey through the steppe. 
The whole distance from Khochetavka to this village was 338"3 
versts (2254 miles). He then crossed the Volga to Chernoiyar, 
and thence pursued the post-road to Sarepta, which he reached 
on the afternoon of the 1 7th. It lies picturesquely on the de- 
clivity of the Volga mountains, which here, for the last time, 
approach the river, and then turning suddenly to the S. are lost 
in the Kalmuk steppe. He visited the medicinal springs at 7 
versts (4 J. miles) from Sarepta ; and on the 19th went over the 
mountain ridge which stretches behind Sarepta, in a zigzag direc- 
tion to the river Manych, and afterwards turns into the Chernoe- 
morskoi (Black Sea) territory. At Dubovka this ridge separates 
from the Volga-hills ; and Pallas, not without reason, considers it 
as having been formerly the shore of the Caspian. Its height 
at Sarepta was 390 - 8 feet above the level of the Volga. At 
Sarepta Dr. Gcebel was detained four weeks by fever. 

On the ]3th July Dr. Claus went to Pati Isbensk, on the Don, 
to take the level of the river, and found it to be 123 feet above 
the level of the Volga at Sarepta. On the 16th of July Dr. Gcebel 
followed Dr. Claus to Pati Isbensk ; and on the 19th they left 
that place and proceeded to Taganrog. The road at first led 
over the hills near the Don, where they saw on all sides ancient 
sepulchral mounds, and then descended into the beautiful valley 
of the Chir, the flora of which was quite different from that of the 
steppe of the Volga, being entirely European. From Taganrog 
they sailed to Yeni' Kaleh (new castle), from which the large and 
active mud volcano in the peninsula is only distant a few versts. 
The lighthouse is on the point of a ridge on the sea-beach, 
parallel to which runs another ridge at the distance of about 1 verst. 
Here are found springs of naphtha, and mud volcanoes. Many 
of the summits of the hills have openings, varying from 4 inches 
to several feet in circumference, filled with a slimy mass, in a 
bubbling state, as if boiling, although its temperature did not 
then vary from that of the atmosphere : from time to time, it 
overflowed and ran down the sides of the mountain. The mud 
was the same grey clay as that found in the salt-lakes of the 
Kirghiz steppe, and in the Caspian and Azov-seas. The salt-lake 
Chakrakskoi lies close to the sea of Azof, being divided from it on 
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the N. side only by a narrow strip of land, and it is of the same 
elevation. Taman lies ] 00 yards from the shore, and 19 versts 
(12J- miles) from Taman is the nearest mud volcano on the ridge 
of a mountain, from 200 to 300 feet high. The whole mountain, 
from the summit to the foot, was covered with ejected mud, which 
on the lower part was overgrown with grass. 

On its summit many mud volcanoes were in activity, which from 
time to time threw out clay mixed with salt water. A number of 
openings, large and small, were dried up ; so it appears probable 
that in time the rest may cease. The gas and mud were without 
smell ; the water had a salt taste : 3 or 4 versts further on, there 
are springs of naphtha. 

On the 8th of August the travellers went from Kerch to 
Theodosia, and visited by the way the Sivash or Putrid Sea. 
Theodosia is one of the most beautiful towns of the Crimea, 
adorned with many new and tastefully-built stone houses, while 
the remains of the ancient walls and towers call to mind its former 
grandeur. Among the public buildings are a Greek and 
a Roman Catholic church, two synagogues, two mosques, the 
custom-house and the lazaretto. Whilst in possession of the 
Genoese, it was so populous and flourishing that it obtained the 
name of the Constantinople of the Crimea. Its haven is secure, 
spacious, and deep, so that large vessels can come up to the quay. 
Its inhabitants, 4500 in number, are Russians, Germans, Tartars, 
Greeks, Armenians and Jews : Gipsies have huts outside of the 
town. From Theodosia they went to Sympherdpol ; thence round 
the southern coast of the Crimea, which Dr. Goebel describes as 
containing all that is most beautiful in nature ; in short, an earthly 
paradise. The population, Dr. Goebel remarks, is evidently not 
what it was in earlier times, and the land is lying uncultivated. 

They thence proceeded to Eupatoria or Kozldv, visiting by the 
way the salt-lakes and mud-baths of Sak. At Eupatoria they 
inspected a newly-made Artesian well. It* was 440 feet deep, 
and the water rose to within 7 feet of the surface of the ground. 
The water tasted slightly salt and sulphureous. It is to be con- 
veyed in pipes to the sea-shore, where it will spring 4 feet above 
the surface. 

From Kozldv they went to Perekdp, and thence to Khersdn, 
where, while Dr. Goebel was engaged in some barometrical 
measurements on the banks of the Dnieper, he was suddenly 
surrounded by the police, and with difficulty saved his barometer, 
which they endeavoured to carry off, as an unknown and suspicious 
instrument. On the 24th of August they left Khersdn, crossed the 
Bug at Nikolayev, and thence proceeded to Odessa. On the 
28th they left Odessa, and on the 15th of September again reached 
Dorpat. 

Dr. Goebel on his return submitted to M. Parrot his baro- 
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metrical measurements of the levels of the Caspian and Black 
Seas, which M. Parrot calculated and arranged. They are, first, 
barometrical observations made in Astrakhan by M. Osse, and at 
the same time by Dr. Gccbel, at different points of the sea of 
Azov and the Black Sea; secondly, a whole year's continued ob- 
servations at Sympherdpol, directed by M. Steven, with whom 
Dr. Goebel left one of his barometers ; while during the same 
year M. Osse made simultaneous observations at Astrakhan. 
The first series of observations, extending from July 24, 1834, to 
August 25th of the same year, gives as the result, the level of the 
Caspian, 7"1 toises lower than that of the Black Sea; but this, 
which is the simple arithmetical average of all the observations, 
M. Parrot afterwards reduced to 5.3 toises; as on some days 
many observations were made, and on others only one, and any 
variation of the barometer occasioned by temperature would be 
multiplied by the number of observations, he thought the fairest 
way would be to take first the average of the daily measurements, 
and then to reckon from that the general average, which was 
thus reduced to 5 3 toises. The observations made by M. Steven 
in Sympheropol, and M. Osse in Astrakhan, from September 1st, 
1834, to September 1st, 1835, give, as the result, the level of the 
Caspian 16.5 toises lower than that of the Black Sea. But this 
difference M. Parrot considers to be almost entirely owing to the 
difference in temperature between the two places, the lower tem- 
perature in Astrakhan depressing the barometer. 

The particulars of this calculation are detailed at length in the 
fifth chapter of the second volume. M. Parrot's general conclusion 
from all these observations is, that it is highly probable that 
there is no important difference of level between the two seas. 
The observations of M. Parrot in 1811, made the level of the 
Caspian 300 feet lower than that of the Black Sea ; but his ob- 
servations in 1830 gave a difference of only S'6 feet. The trigo- 
nometrical survey made by the Russian government in 1836-7 
gives as the result, the level of the Caspian 101-2 Russian or 
English* feet (94'9 French feet, old measure) lower than that of 
the Black Sea. \ 

The second volume contains a detail of the various chemical 
analyses of the saline waters, earths and plants collected ; baro- 
metrical measurements of the seas, lakes, hills, and rivers visited ; 
hodometrical measurements of the distances ; an analysis of the 
map of the Kirghiz Steppe between the Volga and Ural, with 
historical notices of its earlier condition, and an index of the 
plants in the steppe near the Caspian. 

* The Russians very commonly use the English foot. 

t This is mentioned in a communication from Baron A. von Humboldt, in vol. viii., 
p. 135, of the Journal of the Royal Geographical Society of London. 



